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| Can... find the areas of cire

using the formula for the areq of a circle

Explore Area of Circles

Online Activity You wil| ey
area of a parallelogram to he|

acircle.
Two figuren are P
e figures. Recond your observations, 5rg the point on e e
G bt
e addedT

Number of Sectors = 4

les, given the radius or diameter,

plc?re how to use the formula for the f
P determine the formula for the area of /t_,_,, T

Lesson 12-2 ’

Area of Circles

What Vocabulary
Will You Learn?
area
semicircle

M LAga Ham

Learn Derive the Formula for the Area of a Circle |

When a circle is divided into sections, you can rearrange the sections

the area of a circle.

to make a figure that resembles a parallelogram. You Ve 50
m. can then use )
the formula for the area of a parallelogram to derive the formula for A = ’\h 6 ?_‘ﬁTTf "‘Y

S\ _dc ‘W—rﬁvﬁ
T
v i d i
» r/AK\\ 1\1!\ A Ia T /
(e g
%C(base)
The process of writing the formula for the area of a circle based on
the formula for the area of a parallelogram is shown.
A =bh Area of a parallelogram
A= br Because h = r, replace h with r.
i
A= (%C)r Because b = %C, replace b with 5C.
1 - i
A= 3(2,“.{)', Because C = 2, replace C with 27r.

The formula A = l(211'r)r can be simplified to optain A = T2, So, the

formula for the area of a circle A = 7.

¥
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Your Notes

Zu Chongzhi

Math History*
Minute

Various values for 7
have been used,
throughout history.
Chinese mathematician
Zu Chongzhi (429-
500 B.C.E.) calculated

355
T as 3 or

31415929... Later,
Hindu mathematician
Aryabhata (476-550
C.E.) calculated 7

62,843
as 35,000 In 1150,

another Hindu
mathematician
Bhaskara Il (1114-

1185) obtained a value

3,927
of = 1250 OF 31416.
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768 Module 12 Area, Surface Area, and Volume

ircles
Learn Aread of Cir rface of a two-dimensiona|

surf 3
of the i"'t;g’t’;s ihe area of a circle is expressey
f po i i

Area is the measuré

figure. As with the area 0

in square units. i

The table shows the use of the formula to find the e
e table s

given the radius.
Words

The area A of a circle equals thfe
product of 7 and the square 0
the radius .

Model

symbols -

A = Tr?

Example 1 Find the Area Given the Radius

and the area of the circle. Use 314 for . Round
to the nearest hundredth if necessary.

A = mr? Area of a circle

A = w(14.2)2 Replace r with 14.2.

A = 201.647 Simplify. This is the exact area.

A = 201.64(314) Replace wwith 314.

A ~ 6331496 Simplify. This is the approximate area.

So, the approximate area of the circle ism square inches.

Check

Find the area of the circle. Use 3.14 for .
Write your answer as a decimal rounded to the
nearest hundredth.

b
:
H
;
¢
H
i
:
H

18945 1345
A= 4403 A o

D Go Online You can complete an Extra Example online.
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@ Example 2 Fing o Area Given the Diameter
The city of Wellington js com
to honor their former mayor.
the statue will be 26 feet jp,

missioning a statue
The circular base of
diameter,

e

! ? Expi ‘e

What is the area of the space needed statue T
pase of the statue? Use 314 1, bndui ) you calculoted that

or . Round t:
J the nearest hundredth if Necessary, 4
i

estimate.

step 1 Find the radius of the circle,

Because the diameter of the base of the statue
is.26 feet, the radius of the base is 26 + 2 or
feet.

step 2 Calculate the area of the circle,
A= Tr?

Area of a circle

3 2
A= “([\ ) Replace r with 13, Q) Talk About It!

= e ; . How does the solution
A W Simplify. This is the exqct area. ' 2

compare to your

A= 169([3 . JL{-) Replace T with 314. bt

A = 530.66 Simplify. This is the approximate area. j’ <

So, the area of the space needed to fit the base of the statue is abo

; p
530.66 square feet, ‘\Q ({0
WS

&
-

Check

The circular area covered by a lawn sprinkler has é 24.25-foot )

diameter. What is the area of the space covered by the sprinkler?
Use 3114 for r. Round to the nearest hundredth if necessary.

— AL = d — /LAY :
% 2 o1~ hinge -

B2 AU R\ Kb = Zﬂ’; l&r_‘k‘@ I

| = 2 ;

b )= HoasH WS (@aile
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D Go Online You can complete an Extra Example online.
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{& Think About It!

What is a good estimate
for the area of the space
the dog has to roam?
Explain how you :
calculated that estimate.

Qégauxb \e
Talk About It!

How does the solution
compare to your
estimate?

\3

Learn Area of Semicircles

A semicircle is half of a circle.

The table shows

Words

the use of the formula to find the area of a

_semicircle, given the radius.

Model

The area A of a semicircle equals
half the product of 7t and the
square of the radius r.

Symbols

>

]
MAA

Y

@ Example 3 Find Area of Semicircles

A wireless fence transmitter at the back
door of a house allows a dog to roam freely
within a semicircle that has a radius of 30

feet.

What is the area of the space the dog has
to roam? Use 3.14 for w. Round to the

nearest hundredth if necessary.

A= b
A =1413

770 Module 12 - Area, Surface Area, and Volume

Area of a semicircle

Replace r with 30.
Simplify. This is the exact area.

Replace 7 with 3.14.

Simplify. This is the approximate area.

So, the dog has an approximate roaming area of 1,413 square feet.
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v

wite your estimate as a decima
earest hundredth,

" TR 10

e
2

Learn Use Circumference to Find

When you know the circumference of a circle,
you can work backward to find the areq of the
circle.

Q Go Online Watch the animation to learn
how to find the area of the circle, given its
circumference.

Step 1 Find the radius of the circle.

C=27r Circumference of a circle
, R TR
1884=2-314.r Replace C with 18.84 and T with 3.14.

18.84 ~ 6.28r Simplify.

%83881 e~ %2288r Division Property of Equality

3=r Simplify.
i
Step 2 Find the area of the circle.
A=mwr? ., Areaofacircle ,
A=~314.32 Replace 7 with 314 and r with 3.
A =~ 2826 Simplify.

e area of the circle is about 28.26 m.
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(& Think About It

What information do

you need to find the

area of a circle?
Mﬁé‘
|-

Q) Talk About It

What does the number
32 represent when the
circumference is 327?

19

Eo\

"

N /
: 772 Module 12 - Area, Surface Area, and Volume

Circumference to Find Area
e

acircleis 32mi
of the circle? Use 3.14 for .

What is the approximate tarre::i O i necessary.
Round to the nearest hun

Example 4 Us

The exact circumference of

nches.

Step 1 Use th ci.—cumferenceformula to find the radius of the circle
ep se the

ence of a circle

C=2mr Circumfer
32 ' =27r Replace C with 32
Division property of Equality; Divide each
32@:}_ = ﬁ side by 2T
B=r Simplify.

The radius of the circle is 16 inches.

Step 2 Find the area.

A'=Tr2 Area of a circle

A-~'3.14-E2
%03- 84

So, the approximate area of the circle is 803.84 square inches.

Replace 7 with 314 and r with 16.

Simplify.

Check

The exact circumference of a circle is 137 feet. What is the
approximate area of the circle? Use 314 for . Round to
the nearest hundredth.

T

¢l

g
|
|

—

5= r |
= 3\ xb6GX6-5 ~—\32-41H

D Go Online You can complete an Extra Example online.
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@ Apply Crafting

-

Asquare SCrapbook page has an areq o Jillian

wants to cut the largest circle possible from the page to create a

M_
1?y£5eg ;a;rdl:’usd for a new Page. What is the approximate area of
lheccepsaspary * 54314 for w{Round to the nearest hundredth if
g ;

4 What is the task?

Make sure ym: understand exactly what question to answer or
problem 10 Solve. You may want to read the problem three times.

Q ximum
/

i these questi i
Discuss these questions W&.a é:{tner.'WQTCL%\k 1S ko Qe b
First Time Describe the context of u% &om%\m\%“ \
second Time What mathematics do you see in the%fr%mm, : re

Third Time What are you Wondering about?

ow can you a i
2H y pPproach she task? leat strategies can you

2

Are

use? %‘3 c)\ftxw\v\ﬁ o\vc\e ' e Squ
cmf} oy BWR Thad e Qltcuomrance of+
Youchinfy The \x Bt des o § fre Squave

e 1 rehe S

N

Tadius && e Qtde o Yo oXeq.
3 What is your solution?
Use your strategy to solve the problem.

Q) Talk About It!

circle is one-half the

(A 4o square. 12ouu L-TRuEEma,

— A\

o RAUSTS X = 6w

frea 172 3 iyxbré= 3BT Soui

side length of the
| square?

4 How can you show your solution is reasonable?

|
GWrite About It! Write an argument that can be used to defend |
|

your solution.

M aolubion is Yensonable be cudre
occle 1S 94 oten Lom te \a@as%

Lesson 12.2 « Area of Circles 773
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k
Chec with a radius of 10 feet. They

; |
The Blackwells have a circular poo )
want to install a 3-foot wide sidewalk around 2]
s —

What will be the area of the sidewalk? Use 314 for 7. Round to the
‘nearest hundredth if necessary. OOL \ 6
I Ui ¥ ¢ {B
Ry 0 ,gs,Aefoa
e ~\oxS {B
Tal v
L1 i
24 (lo4® - lo)
ARG =

B Go Online You can complete an Extra Example online.

Pause and Reflect

Describe when it is beneficial to use 314 instead of T, and when it is
beneficial to use minstead of 3.14 when calculating the circumference

or area of a circle.

774 Module 12 + Area, Surface Area, and Volume
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Name \ \uo- ‘

Practice )

* 4. Find the area of the circle. Use 314 for 7.
Round to the nearest hundredth if

R:—\TY?“
3~'Hx?-\ﬂ-\

EEaNsy

="153. 2@:{
Q.29

he

3. What is the area of the drurrlc'l;)taad ont

drum? Use 314 for T. Round to the n
hundredth if necessary, (Examp

P(’/T ( 14 in.

/_\P\\E\_

\L\%"\

5. Mr. Ling is adding a pond in the shape of a
semicircle in his backyard. What is the area
of the pond? Use 314 for . Round to the
nearest-hundredth if necessary, (Examgza)

P l22) AT
i”“\/ ) 553
| 34

-

34
4

y 7

\(2,0.201”1

7. The exact circumference of a circle is 18T
inches. What is the, approximate area of the
circle? Use 3.14 for 7. Round to the nearest
hundredth if nec&_ssary. (Example 4)

\ 7 V= O\
| AzT "~

,q; 211 Xqx

| 3L R3T5ED

s VIS LAY ¢

line.
D Go Online You can complete your homework on

2. Find the area of the circle. Use 3.4 for T.
Round to the nearest hundredth if
necessary. (Example 1)

il T

__..56-102

~= 9632
| 4. What is the area of one side of the
penny? Use 3.4 for 7. Round to the nearest

6. Vidur needs to buy mulch for his garden.
What is the area of his garden? Use 314
for 7. Round to the nearest hundredth if
necessary. (Example 3)

2
H—,_,__
M

 Test Practiée HEL\'C\ ‘jd ‘2—

8. Open Response The exact circumference
of a circle is 34 meters. What is the

approximate area of the circle? Use 314
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Apply

9. Tye has a square piece of yellow felt that has an are2 of
She wants to cut the largest circle possible from

sun for her art project. What is the area of the
Round to the nearest hundredth if necessary.

: Pr,.: AR 3.)

10. Tarek has 72 feet of plastic fencing to make a

backyard. The garden shape can either be circular or S
all of the fencing, what is the difference between the ar

~garden and the square garden? Use 3.4 for 7. Round to

f‘mmw 9's
. 7-1,; 2701r Zl="5SKg

f= Tre 3.0 e

p 3<-(,Euar¢= 2
1n. @ Reason Inductively Explain how you
could find the area of the three-quarter
* circle shown. Then write a formula that
- could be used to find the area of the three-
quarter circle and use the formula to find
« « the area of the figure. Use 3.4 for .

Yo Dind o\
S gy e

Afesn &) OIOL
3 oa

P‘ —

-’

13. (7 Persevere with Ploblems The bullse
on an archery target has a radius of 3
inches. The entire target has a radius of 9

inches. To the nearest hundredth, find the
area of the target outsige of the bullseya.

il

Use 3.14 for m.

. Area, Surface Area, and Volume -
6. Module 12« NP ElEE e

- ] .

Y T —— , il
\ea} square 8L TE L

W= 5 i =8Y. T 3om

inches.

terial to create a

a
Ly e 314 for 7.

felt circle? US

flower g

arden in his
quare. If he uses
ea of the circular
the nearest

&= e
A 7% 1943 (8 ,
- 5%8 =147k

74

|abel a circle with an area

41316 -3u

—

ho =Rz
[ 12. 5raw an‘d

between 50 and 60 square inches.

; Conclusions Determine ifthe =

following statement is true or faise. Support |
your answer with an example or
counterexample. |
Ifthe length of a radiius is doubled, the ared
of the circle is also doubled.

NO , Areays L Hms

5
;
1
cAS Yreat ‘
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